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iEIectric machine laminated core design - uses yoke cross- member 
.with one end-face concave and other convex 
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Laminated core design is based on separate lamination stacks (1). 
arranged around a circle and fixture elements (2) securing the core. 
To simplify the design and improve the steel utilisation factor during 
mfr., one endface of the yoke cross-brace has a concave surface and 
the other a convex surface with a radius of curvature greater than 
half the width of the cross-brace and with centres of curvature 
located at an identical distance from the tooth axis. 

USE - Electric machine (d.c. and a.c. types) stator and rotor 
laminated core design. Bul.43/23. 11.87. (4pp Dwg.No.1/4) 
N88-132440 V6-M7 
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(57) H3o6pereHHe othochtch k 3JiexTpo- 

MatUHHOCTpOeHHJO. UejlB H306peT6HHfl - 

•noBbiraeHHe Kos^xfcHAHeHra Hcnonb30BaHHH 

CTaJlH npH H3 rOTOBJieHHH • CepA^HHK 

BbinohHen H3 nnacTHH 1 h sjigmchtob 



■ - 

KpenneHHH' 2. IlaacTHHbi 1 coctoht hs 
noJio^eK h 3y6noB,npoAOJiBHbie och 
KOTOpbix pacnonoxcenbi noA ' yrnoM Apyr 
k APyry . npOTHBonojiO/KHue topuw nono— 
MeK cKpyrneHbuKoopAHHarbi ueHTpoB 
paAHycoB CKpyrjieHHH pacnonoKeHbi Ha 
npHMOH , napajuiejiBHOK npoAOJibUOH och 
o6ojiomkh. ITo neHTpaM cKpyrJieHHH Top- 

l\OB nOJIOMeK BbinOJlHeHbl • CKB03Hbie ot- 

BepcTHH. UnacTHHbi 1 Bcex CJioeB cep- 
Ae^HHKa yjio^cenbi T3K , mto otbgpcthh 
b noJTOMKax o6pa3ywT xaHajibi, b koto- 
pbix pacnonoxceHbi sneMeHTbi KperuieHHtt 
2. B qeTHbix cjiohx nnac-THH 1 cepAeu- 
HHKa oTBepcTHH pacnojioaceHbi cueBa ot 
npoAOBBHOH och 3y6ua, a b He^eTHbix 
cjiohx - cruiaBa. CoceAHHe jincTbi hjih 
rpynribi jihctob noBepHyTbt Ha 180 h 
o6pa3yioT rpe6eHHarbie noBepxHocTH. 
3to. no3BOJineT ynpocTHTb KOHCTpyx- 
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H3o6peTenHe othochtch k ojieKTpo- 

MaWHHOCTpoeMHW, B MaCTHOCTH K KOH~ 

CTpyKUHHM njHXTOBaHHbrx cepA e ^ HHKOB 

CTaTOpOB H pOTOpOB SJieKTpHMeC KMX Ma~ 

ihhh nocTOHHHoro h nepeMeHHoro toks « 
Uejib H3o6p6T6HHH - ynpomeHne koh- 

CTpyKUHH H nOBblUieHHe K03<M)HUHeHTa 
HCnOXIB30BaHHH CTaJlH npH H3roToBne- 
HHH « 

Ha 4)Hr. 1 npKasana kohctpykuhh 

CepABMHHKa H3 OTA GJl B H bfX HQ OKpyjKHOC~ 

th MacTeft ; na 4>Hr- 2 - * kohctpykuhh 

JIHCTOB, H3 KOTOpbDC Ha6paHu OTACJlb- 

Hbie MacTH cepACMHKKa; Ha 4>Hr« 3 - 

KOHCTpyK AHH OTA6J1BHOH uaCTH cepA^M- 

HHKa f Ha 4jht. A - pacKpoft cTajiBHOH 

JieHTbl npH HSrOTOBJieHHH JIHCTOB* 

. CepAGMHHK COCTOHT M3 pHA^t ota-hjib- 

Hboc MacTefi 1,. pacnono^ceHHbix no ok- 

py3RHOCTH t H 3J16MeHTOB 2 KpeiUieHHH 

(4>Hr. I), O-TA^ribHbie MacTH t cepAe**- 
HHKa ua6paHbi H3 jihctob (4>nr. 2), ka:*- 

AblH H3 KOTOpblX HMG6T 3y6eU 3 H no~ 

noMKy A flpMa, oahh Topeu. 5 tnojio^- 
kh 4 HpMa HMeeT BorHyTyio,a Apyroft 
Topeu 6 BbinyKJiyio noBepxHocTH c paAH- 

yCOM KpHBH3Hb! r, 60JIB13IHM nOJIOBHHbl 

tnHpHKbi h nonovKH A. UeHTpbi 7 h 8 
KpHBH3Hw TbpuoB 5 h 6 pacnonoaceHbi 

Ha OAHH a KO BOM paCCTOflHHH a OT OCH 

9 3y6u;a 3 Ha npHMon 10, napajuieJib- 
HOH och 1.1 nonoxiKH A HpMa • B nonoH- 
Ke A HpMa BbinojiHeHo oTBepcrae 12, 
AeHTp Koroporo coBnaA^er c achtpom 

KPHBH3HBI .'TOPAa 6. B Ka^OH H3 OT~ 

AeJiBHhix uacTefi 1 cep^e^HHKa coceAHHe 
HHCTbt hjih rpynnw • jihctob noBepHyra 
oTHocHTentHo och 9 3ydua 3 Ha 1^80° 
h 66pa3yioT rpe6en^iaTbie nosepxHocTH 
U h 15 ($Hr. 3), nocpeflCTBOM koto- 
pbtx uacTH 1 cepAe^HHKa co*uieHHioT- 

CH APyi\ C APyrOM* B UHJIHHAPHMeCKHX 

Kananax, o6pa30BaHHbrx oTBepcTHHMH 
12 jihctob, ycTanoBJieKbi sneMeKTbi 2 
KpenneHHH, cTarHBatoiuHe cepAeMHHK ♦ Bbi- 
nojiHeHHe topuob 5 h 6 nonoMex A 
Hpna cKpyrjieHHbiMH, Bbi6op paAHyca* 
CKpyrjieHHH r > 0,5 h h cootbctct- 
Byiocnee pacnonoaceHne. ueHTpoB 7 h 8 

OTHOCHTeJlbHO HpOAOJlBHOH OCH 1 1 nOJIO*l- 

kh A HpMa jihctob o6ecne^HBaeT bos— 

M05KH0CTB H3 TOTO BJieHHH H3 O^HHX H 
Tex 5Ke JIHCTOB CepAeUHHKOB C JIK)6bIM, 

HanepeA saASHHbiM hhcjtom syCnos z. 
npH 3tom AHaMeTp pa6oMefi noBepxnocTH 
D cepAeuHHKa onpeAexiHeTCH no coot- 
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rj\e a - paccTomine or och 9 3y6tja 
3 Ao.ueHTpoB 7 h 8; 

1 - paCCTOHHHe OT npHMOH 10, 

npoxoAfltnen qepes ueHTpbi 
7 h 8, ao Topua 13 3y6t;a; 

2 - 3, A, 5,..« - mhcjio 3y6uoB 

(oTAeJibHbix MacTefi) cepAeM- 

3AaK GepeTCH npn onpeAene- 

hhh AM^MeTpa paCTOMKH cepAe^HHKa 
C BHyxpeHHHMH 3y6uaMH (cTaxopbi 
aCHHXpOHHblX H CHHXpOHHblX MaiflHH ,HapyK~ 
Hbie HHAyKTOpU MaiDHH nOCTOHHHOTO TO-. 

Ka h t.a«) »3«3K M 4" - npH onpeAe/ie— . 
hhh BHemnero AHHMCTpa cepAeuHHKa c 
Hapy>cHbiM 3y6uoBbiM cnoeM (ppTopw Ma- 
mHH nocTOHHHoro .H nepeMeHHoro TOKa,.„ 
BHyrpeuHne HHAyKTopu h t.a'v). 

IlpH HSrOTOBJieHHH JIHCTOB HX WTaM*~ 
nOBKy BCAyi* H3 CTaJIBHOH JieHTbl 16 

• (4>Hr v A), ranpHHy B KoropOH Bbi6HpaioT 

H3 yCJIOBHH 

B - 2h + S, 

rAe S - BbicoTa 3y6ua 3- 

YnpomeHHe KOHCTpy kahh jihctob chh- 
^caex TpyAoeMKOCTB hs totobjichhh 
ttiTaMnoB h co3A^eT npeAnocbtnKH a-h^ 
MexaHH3auHH h aBToMaTH3auHH npouec- 
ca niHXTOBKH, mto b couexaHHH C BblCO- 

KHM KOa^xtHUHeHTOM HCnOJIb30BaHHH CTa- 
JlH A^JiaeT HpeAnaraeMyio kohctpyk- 
Ahk) cepAeuHHKa nepcneKTHBHOH ajih 
npHMeneHHH b Majibix 3 jicktphhcckhx Ma- 
AiHHax MaccoBoro npoH3BOACTsa, HCCJie- 
AOBaTeJiBCKHX h yne6Hbrx MOA^Jinx . * 
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liU HX TO BaHHblH C€pAeUHHK 3JTeKTpHMeC- 
KOH MafflHHbl, COCTOHIAHH H3 OTACJIBHbDC 

no OKpyscHocTH uacTen, Ha6paHHbix H3 

45 JIHCTOB, KaHCAbtH H3 KOTOpbOC HMeeT 

3y6eu h noJioMxy HpMa,* h sjigmghtob 
KpenjieHHH, cTarHBaioaiHx cepAeMHHK, 

OTJIHMaiOIAHHCH TeM,MTO, 

c agjibio ynpomeHHJi KOHCTpy kahh h no- 

BblDJeHHH K03(jKl)HUHeHTa HCnOJlfa30BaHHfl 

-CTaJiH npn H3rpTOBJteHHH, oahh Topeu 
nojio^KH HpMa HMeeT BorHyTyto,a Apy~ 
rofi BbinyKJiyio nosepxnocTH c pa Any com 

KpHBH3HbI,6oJIBUIHM nOJIOBHHbl UJHpHHbl nO~ 

jio^ikh h c AeHTpaMH KpHBbix , pacno~ 

JIOJKeHHblMH -Ha OAHH3KOBOM paCCTOflHHH 

ot och 3ydua, npa 3tom coceAHHe jihc 
tw hjih rpynnw jihctob Ka»AOH MacTM 
nosepHyTbi Apyr otHocHTenbHO Apyra 
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Ma 180°, o6pa3ya rpeGeHMaTbte nooepx- 

HOCTH, nOCpeACTBOM KOTopbOC M3CTH 

cepAeMHHKa coMJieHHioTCK APyr c /ipy- 
tom, a b nonoMKe HpMa BbinojtHeHo 



OTcepcTHe fxnn pa3MemeHHH ynoMHHy-mx 
3JieMenTOB -KpenjieHHH, ueHTp KOToporo 
coBnaAaeT c ueHTpoM KpHBH3Hbi BwrryK- 
noH noBepxHocTH, 
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(54) LAMINATED CORE OF AN ELECTRICAL MACHINE 

(57) The invention relates to electrical engineering. 
The object of the invention is to increase the steel 
utilization factor in fabrication. The core is made of 
plates 1 and fastening elements 2. Plates 1 consist of 
strips and teeth/ the longitudinal axes of which are 
disposed at an angle to one another. The opposite ends 
of the strips are rounded. The coordinates of the 
centers of radius of the roundings are located on a 
straight line, parallel to the longitudinal axis of the 
shell. Apertures are formed through the centers of the 
roundings of the strip ends. Plates 1 of all layers of 
the core are placed such that the apertures in the 
strips form channels in which fastening elements 2 are 
located. In the even-numbered layers of plates 1 of 
the core, the apertures are disposed to the left of the 
longitudinal axis of the tooth, and in the odd-numbered 
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layers - to the right. Adjacent laminae or groups of 
laminae are turned through 180° and form comb- like 
surfaces. This makes it possible to simplify the 
design. 4 figs. 




The invention relates to electrical engineering, 
in particular to designs of laminated cores of stators 
and rotors of direct and alternating current electrical 
machines . 

The object of the invention is to simplify the 
design and to increase the steel utilization factor in 
fabrication. 

Figure 1 shows the design of a core made from 
individual sections disposed around the periphery; 
Fig. 2 - the design of the laminae from which the 
individual sections of the core are assembled; Fig. 3 - 
the design of an individual section of the core; Fig. 4 
- the blank layout of a steel strip when fabricating 
the laminae . 

A core consists of a series of individual sections 
1, disposed around the periphery, and fastening 
elements 2 (Fig. 1) . Individual core sections 1 are 
assembled from laminae (Fig, 2) , each of which has 
tooth 3 and yoke strip 4, one end 5 of yoke strip 4 
having a concave, and the other end 6 a convex, surface 
with radius of curvature r, which is greater than half 
the width h of strip 4. Centers of curvature 7 and 8 
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of ends 5 and 6 are located at an identical distance a 
from axis 9 of tooth 3 on straight line 10, parallel to 
axis 11 of yoke strip 4. Aperture 12, the center of 
which coincides with the center of curvature of end 6, 
is formed in yoke strip 4. In each of individual core 
sections 1, adjacent laminae or groups of laminae are 

turned through 180° relative to axis 9 of tooth 3 and 
form comb-like surfaces 14 and 15 (Fig. 3), by means of 
which core sections 1 are joined to one another. 
Fastening elements 2, which hold the core together, are 
mounted in the cylindrical channels formed by apertures 
12 of the laminae. Making ends 5 and 6 of yoke strips 
4 rounded, selecting the radius of the rounding as 
r > 0.5h, and corresponding positioning of centers 
7 and 8 relative to longitudinal axis 11 of yoke strip 
4 of the laminae ensures that cores with any 
predetermined number of teeth can be fabricated from 
one and the same laminae. The diameter D of the 
working surface of the core is then determined using 
the relationship 



where a is the distance from axis 9 of tooth 3 to 

centres 7 and 8; 
1 is the distance from straight line 10, which 



z is 3, 4, 5,.... - the number of teeth (of 
individual sections) of the core. 
The sign " is used when determining the bore 
diameter of a core with internal teeth (the stators of 
asynchronous and synchronous machines, the external 
inductors of direct current machines, etc.); and the 
sign " + " when determining the outside diameter of a 
core with an external toothed layer (the rotors of 
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passes through centers 7 and 8, to tooth end 
13; 
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direct and alternating current machines, internal 
inductors, etc.)* 

When fabricating laminae, they are stamped from 
steel strip 16 (Fig. 4) , the width B of which is 
selected using the condition 

B = 2h + S, 
where S is the height of tooth 3. 

Simplifying the design of the laminae reduces the 
labor content of press tool fabrication and creates the 
preconditions for mechanization and automation of 
lamination processes which, in combination with the 
high steel utilization factor, means that the core 
design now proposed has good prospects for use in mass- 
produced small electrical machines, and in research and 
teaching models. 
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Claim 



A laminated core of an electrical machine, consis- 
ting of individual sections disposed around the 
periphery and assembled from laminae, each of which has 
a tooth and a yoke strip, and fastening elements which 
hold the core together, wherein, with the object of 
simplifying the design and increasing the steel 
utilization factor in fabrication, one end of the yoke 
strip has a concave, and the other a convex, surface 
with a radius of curvature greater than half the width 
of the strip and with the centers of the curves located 
at an identical distance from the axis of the tooth, 
adjacent laminae or groups of laminae of each section 

being turned through 180° relative to one another, 
forming comb-like surfaces by means of which the core 
sections are joined to one another, and an aperture 
being formed in the yoke strip for location of the said 
fastening elements, the center of this coinciding with 
the center of curvature of the convex surface. 



